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(54) RESISTOR AND MANUFACTURING 
(57)AbstraGt: 

PROBLEM TO BE SOLVED: To 
provide a resistor capable of 
restraining cutting cost of a 
substrate, and its manufacturing 
method. 

SOLUTION: This resistor consists of 
a substrate 11 , a resistance layer 1 4 
formed on an upper surface of the 
substrate 1 1 , and a pair of upper 
surface electrode layers 15 arranged 
in both end portions of an upper 
surface of the resistance layer 1 4. 
The substrate 1 1 is composed of a 
resin based material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the resistor which has a substrate, the resistive layer prepared 
in the top face of said substrate, and the top-face electrode layer of the pair 
prepared in the both ends of the top face of said resistive layer, and is 
characterized by said substrate consisting of an ingredient of a resin system. 

[Claim 2] The resistor according to claim 1 characterized by forming a 
resistive layer in the top face of the substrate layer which consists of an 
oxide in which it was prepared on the top face of a substrate. 
[Claim 3] The resistor according to claim 1 characterized by a substrate 
consisting of a liquid crystal polymer. 

[Claim 4] The resistor according to claim 1 characterized by forming the 
external electrode layer which consists of a plating layer formed in the front 
face of the end-face electrode layer of the pair prepared in the end face of 
said substrate so that it might connect with the top-face electrode layer of a 
pair electrically, and said end-face electrode layer in the notching section of 
the pair in which it was prepared to the both ends of said substrate. 
[Claim 5] The resistor according to claim 4 characterized by constituting an 
end-face electrode layer from an ingredient which consists of metal powder 
and resin, 

[Claim 6] The resistor according to claim 4 characterized by preparing the 
top face of an external electrode layer above the top face of a protective 
coat- 

[Claim 7] The resistor according to claim 4 characterized by making it not 
prepare an external electrode layer in the rear face of a substrate. 
[Claim 8] The resistor according to claim 4 characterized by preparing an 
external electrode layer in the top face of a top-face electrode layer. 
[Claim 9] The resistor according to claim 1 characterized by consisting of 
the 1 st protective layer which the protective coat prepared so that a 
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resistive layer might be covered at least becomes from an oxide, and the 2nd 
protective layer which consists of resin formed in the top face of said 1 st 
protective layer. 

[Claim 1 0] A substrate, two or more resistive layers prepared in the top face 
of said substrate, and two or more pairs of top-face electrode layers 
prepared in the both ends of each top face of two or more of said resistive 
layers. Two or more external electrode layers which consist of a plating layer 
formed in the front face of said two or more pairs of end-face electrode 
layers prepared in the end face of said substrate so that more than one 
might connect with a pair of top-face electrode layer electrically, and said 
end-face electrode layer. Said substrate is a resistor characterized by 
forming a crevice in the part which consists of an ingredient of a resin 
system and is located between said external electrode layers in the end face 
of said substrate. 

[Claim 1 1] The process which prepares the substrate layer which becomes 
the substrate which consists of an ingredient of a resin system from an 
oxide. So that it may connect with the process which prepares a resistive 
layer in the top face of said substrate layer, the process which prepares the 
top-face electrode layer of a pair in the both ends of the top face of said 
resistive layer, and the top-face electrode layer of said pair electrically The 
manufacture approach of the resistor characterized by having the process 
which prepares the end-face electrode layer of the pair formed in the end 
face of said substrate, the process which prepares a plating layer in the front 
face of the end-face electrode layer of said pair, and forms an external 
electrode layer, and the process which prepares a protective coat so that 
said resistive layer may be covered at least. 

[Claim 1 2] The manufacture approach of the resistor according to claim 1 1 

characterized by making it form by stiffening the mixed paste which consists 

an end-face electrode layer of metal powder and resin. 

[Claim 1 3] The manufacture approach of the resistor according to claim 1 1 

characterized by carrying out pattern NINGU with a FOTORISO method of 

construction at a predetermined configuration, respectively after forming a 

top-face electrode layer and a resistive layer by the spatter. 

[Claim 14] A substrate layer and a protective coat are the manufacture 

approach of the resistor according to claim 1 1 characterized by what was 

formed of the spatter. 

[Claim 15] The process which prepares a substrate layer in the substrate 
which consists of an ingredient of a resin system, and the process which 
prepares two or more resistive layers in the top face of said substrate layer. 
So that it may connect with the process which prepares two or more pairs of 
top-face electrode layers in the both ends of the top face of two or more of 
said resistive layers, and said two or more pairs of top-face electrode layers 
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electrically The process which prepares a plating layer in the front face of 
two or more pairs of end-face electrode layers formed in the end face of 
said substrate, and said end-face electrode layer, and forms an external 
electrode layer. The manufacture approach of the resistor characterized by 
forming a crevice in the part which is equipped with the process which 
prepares a protective coat so that said two or more resistive layers may be 
covered at least, and is located between said external electrode layers in the 
end face of said substrate. 

[Claim 16] The manufacture approach of the resistor according to claim 11 
or 1 5 characterized by establishing the fluting and transverse groove for 
division in a substrate so that the field equivalent to one resistor may be 
divided continuously, after preparing a protective coat at least, dividing said 
substrate along the fluting and transverse groove for said division, and 
obtaining two or more resistors. 

[Claim 1 7] The manufacture approach of the resistor according to claim 1 6 
characterized by forming the fluting and transverse groove for division with 
laser. 

[Claim 1 8] The manufacture approach of the resistor according to claim 1 6 
characterized by having prepared the through tube so that the part used as 
the fluting of a substrate might be straddled and a transverse groove might 
not be straddled, connecting said conductor to a top-face electrode layer 
electrically, and preparing an end-face electrode layer while making said 
through tube fill up with a conductor. 

[Claim 1 9] The manufacture approach of the resistor according to claim 1 6 
characterized by having prepared the through tube so that the part used as 
the fluting of a substrate might be straddled and a transverse groove might 
not be straddled, and forming an end-face electrode layer in said through 
tube by the spatter. 

[Claim 20] The manufacture approach of the resistor according to claim 16 
characterized by forming an end-face electrode layer in the fluting or 
transverse groove for division by the spatter. 

[Claim 21] The manufacture approach of the resistor according to claim 16 
characterized by dividing a substrate as the fluting and transverse groove for 
division are established in a substrate and said sheet bridging is made to 
separate from a substrate after that after sticking a sheet bridging on a 
substrate. 

[Claim 22] The manufacture approach of the resistor according to claim 21 
characterized by using the thing containing the adhesives which have an 
ultraviolet curing property as a sheet bridging. 

[Claim 23] The process into which a sheet bridging is made to separate from 
a substrate is the manufacture approach of the resistor according to claim 
22 characterized by carrying out by irradiating ultraviolet rays. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resistor used for various 
electronic equipment or the multiple-string chip resistor by which pattern 
formation was carried out minutely, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In order to raise the packaging density to a 
printed circuit board with the miniaturization of electronic equipment in 
recent years, the demand of multiple-string-izing from which a 
miniaturization and two or more independent components are one unit has 
been increasing to electronic parts, such as a resistor used for electronic 
equipment. 

[0003] What was indicated by the microfilter of JP,4-38001,U is known as a 
conventional resistor. 

[0004] In addition, the multiple-string chip resistor with which the resistive 
layer which the plurality which is one of resistors became independent of is 
one unit is described as a resistor here. 

[0005] Hereafter, a conventional resistor and its conventional manufacture 
approach are explained, referring to a drawing. 

[0006] Drawing 18 (a) is the perspective view of the conventional resistor, 
and drawing 18 (b) is this E-E line sectional view. 

[0007] In drawing 18 ,1 is an insulating substrate which consists of an 
alumina. 2 is two pairs of top-face electrode layers prepared in the both 
ends of the top face of an insulating substrate 1 . 3 is two resistive layers 
prepared so that a part might lap with two pairs of top-face electrode layers 
2. At this time, two resistive layers 3 have been independent. 4 is the 
protective layer prepared so that the two whole resistive layer 3 might be 
covered. 5a is two pairs of side-face electrode layers prepared in the side 
face of an insulating substrate 1. 5b is a plating layer which consists of nickel 
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prepared in the front face of two pairs of top-face electrode layers 2, and 2 

pairs of side-faces electrode layer 5a, and solder plating. 

[0008] About the conventional resistor constituted as mentioned above, the 

manufacture approach is explained below, referring to a drawing. 

[0009] Drawing 19 and drawing 20 are process drawings showing the 

manufacture approach of the conventional resistor. 

[0010] First, insulating-substrate 8a of the shape of a sheet in the case of 
manufacturing the conventional resistor to drawing 19 (a) is shown. Division 
slot 10b of the division slot 10a and the longitudinal direction of a through 
hole 9 and a lengthwise direction is formed in this insulating-substrate 8a. 
[001 1] Next, as shown in drawing 19 (b), printing formation of two or more 
resistive layers 3 is carried out so that printing formation of two or more 
pairs of top-face electrode layers 2 may be carried out and it may lap with 
the top face of sheet-like insulating-substrate 8a further at a part of each of 
a pair of top-face electrode layer 2. 

[0012] Next, after carrying out printing formation of two or more protective 
layers 4 so that two or more whole resistive layers 3 may be covered as 
shown in drawing 20 (a), it divides along with lateral division slot 10b (it 
illustrates to drawing 18 ), and divides into strip-of-paper-like 
insulating-substrate 8b. 

[0013] Next, as shown in drawing 20 (b), application formation of the 
side-face electrode layer 5a is carried out at the lateral portion of 
strip-of-paper-like insulating-substrate 8b. 

[0014] Then, strip-of-paper-like insulating-substrate 8b is divided along with 
division slot 10a of a lengthwise direction, and a piece of individual-like 
insulating substrate (not shown) is obtained. 

[0015] Finally, as shown in drawing 18 (a), after performing nickel plating to 
the front face of the top-face electrode layer 2 and side-face electrode 
layer 5a, by performing solder plating, plating layer 5b was formed and the 
conventional resistor was manufactured. 

[0016] Moreover, the resistor of the very small multiple-string form which 
built two elements in the die-length [ of 0.6mm ] x width-of-face [ of 0.8mm 
] X thickness of 0.35mm in recent years has also come to be manufactured 
by miniaturizing said resistor very much. 
[001 7] 

[Problem(s) to be Solved by the Invention] Since what calcinated porcelain, 
such as an alumina, as a substrate 1 was used for the above-mentioned 
conventional resistor, dimension variation had produced it in the substrate by 
the presentation variation of a substrate, or the temperature variation at the 
time of baking (this dimension variation amounts to about 0.5mm in the 
substrate of 1 00mm of about 1 0Ommx abbreviation). 
[001 8] When a resistor was manufactured using a substrate with this 
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dimension variation, many masks used for screen-stencil were prepared, it 
will be necessary to exchange masks according to the dimension variation of 
a substrate, and the process was complicated very much. 
[0019] Namely, since a formation location will shift and it will become a 
defect, if the mask used for the screen-stencil for forming the top-face 
electrode layer 2, a resistive layer 3, a protective layer 4, etc. to a substrate 
with dimension variation shifts, it is because the mask used for 
screen-stencil of the top-face electrode layer 2 which classifies a substrate 
with dimension variation into a fine dimension rank, and is equivalent to each 
dimension rank, a resistive layer 3, a protective layer 4, etc. is needed (a 
dimension rank — a lengthwise direction — ) When classifying according to 
0.05mm unit of each longitudinal direction, about 600 or more ranks needed 
to be dimension classified. Moreover, since especially a multiple-string chip 
resistor has the resistive layer which plurality became independent of in one 
unit, a top-face electrode layer, a resistive layer, and a protective layer 
serve as a very detailed pattern configuration, and this poses a very big 
problem. 

[0020] Furthermore, although the need of classifying a substrate into a 
dimension rank will be lost if a substrate is cut after screen-stencil of a 
top-face electrode layer, a resistive layer, a protective layer, etc. in order to 
cancel the complicatedness of the above-mentioned process If it carries out 
using the cutting edge containing a diamond so that the silicon wafer of a 
semi-conductor may be cut for this cutting, since the alumina is harder than 
the silicon wafer of a semi-conductor. Wear of the cutting edge for dividing 
had very much the technical problem that cutting cost became great, in 
early, consequently this approach. 

[0021] This invention solves the above-mentioned conventional technical 
problem, and aims at offering the resistor which can hold down the cutting 
cost of a substrate, and its manufacture approach. 
[0022] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the resistor of this invention has a substrate, the resistive layer 
prepared in the top face of said substrate, and the top-face electrode layer 
of the pair prepared in the both ends of the top face of said resistive layer, it 
is characterized by said substrate consisting of an ingredient of a resin 
system, and according to this configuration, the effectiveness that the 
cutting cost of a substrate can be held down is acquired. 
[0023] 

[Embodiment of the Invention] It is what is characterized by for invention of 
this invention according to claim 1 having a substrate, the resistive layer 
prepared in the top face of said substrate, and the top-face electrode layer 
of the pair prepared in the both ends of the top face of said resistive layer, 
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and said substrate consisting of an ingredient of a resin system. Since the 
substrate which consists of an ingredient of a resin system softer than an 
alumina was used according to this configuration, wear of the cutting edge 
for substrate cutting can be suppressed, and this has an operation that the 
cutting cost of a substrate can be held down. 

[0024] It is what is characterized by invention according to claim 2 forming a 
resistive layer in the top face of the substrate layer which consists of an 
oxide in which it was prepared on the top face of a substrate. Since the 
substrate layer which consists of an oxide was formed in the substrate top 
face which consists of an ingredient of the resin system which is generally 
hygroscopic according to this configuration, invasion to the substrate of 
moisture can be decreased by the substrate layer which consists of an oxide, 
and this has an operation that the moisture resistance of a substrate 
improves. 

[0025] Since invention according to claim 3 is characterized by a substrate 
consisting of a liquid crystal polymer, and the coefficient of thermal 
expansion of a substrate can choose it easily according to this configuration, 
it can adjust relation with the coefficient of thermal expansion of a resistive 
layer or a printed circuit board, and, thereby, has an operation that the 
curvature of the substrate at the time of use by the difference in a 
coefficient of thermal expansion etc. can be prevented. 
[0026] Invention according to claim 4 the external electrode layer which 
consists of a plating layer formed in the front face of the end-face electrode 
layer of the pair prepared in the end face of said substrate so that it might 
connect with the topH^ace electrode layer of a pair electrically, and said 
end-face electrode layer It is what is characterized by forming in the 
notching section of the pair prepared in the both ends of a substrate. 
According to this configuration, it has an operation that the resistor by which 
only the part in which an end-face electrode layer does not project from a 
substrate included the end-face electrode layer is made into a 
miniaturization, rather than what prepared the end-face electrode layer in 
the substrate without the notching section. 

[0027] Since invention according to claim 5 is characterized by constituting 
an end-face electrode layer from an ingredient which consists of metal 
powder and resin, and it can calcinate an end-face electrode layer at the low 
temperature of 130 degrees C - 240 degrees C according to this 
configuration, it can suppress the effect of the heat to a resistive layer, and, 
thereby, has an operation that the resistance value change under production 
can be made small, 

[0028] Invention according to claim 6 is characterized by preparing the top 
face of an external electrode layer more nearly up than the top face of a 
protective coat, and even if it turns the top-face side of a substrate to a 



4/24 



2006/08/01 16:54 



JP,2001-167902,A [DETAILED DESCRIPTION] 

printed circuit board side, in order that the top face of an external electrode 
may contact a printed circuit board according to this configuration, 
whichever it turns [ of the vertical side of a substrate ] to a printed circuit 
board side, it has an operation that mounting becomes possible. 
[0029] Invention according to claim 7 is characterized by making it not 
prepare an external electrode layer in the rear face of a substrate, and 
according to this configuration, since the stability at the time of adsorption 
improves when the rear face of a substrate is adsorbed by the adsorption pin 
of an automatic mounting machine, the top-face side of a substrate is turned 
to a printed circuit board side and it mounts in a printed circuit board, it has 
an operation that the high rate of mounting is securable. 

[0030] It is what is characterized by invention according to claim 8 preparing 
an external electrode layer in the top face of a top-face electrode layer. 
Since the touch area of an external electrode layer and a top-face electrode 
layer becomes large according to this configuration, Even if it receives 
environmental loads, such as a thermal shock, the increment in contact 
resistance in the meantime can be suppressed, and thereby, since a resistive 
layer can make small the rate of the increment of the contact resistance to 
the resistance of a resistive layer also in low ******, it has an operation that 
the rate of a change in resistance can be made low. 

[0031] It is what is characterized by invention according to claim 9 consisting 
of the 1 st protective layer which the protective coat prepared so that a 
resistive layer might be covered at least becomes from an oxide, and the 2nd 
protective layer which consists of resin formed in the top face of said 1 st 
protective layer. Since a resistive layer is covered by the 1st protective layer 
which consists of a heat-resistant outstanding oxide, and the 2nd protective 
layer which consists of resin excellent in moisture resistance according to 
this configuration, a resistive layer is not influenced of heat or moisture, but, 
thereby, has an operation that the rate of a change in resistance at the time 
of use can be made small. 

[0032] Two or more resistive layers by which invention according to claim 10 
was prepared in the top face of a substrate and said substrate, Two or more 
pairs of top-face electrode layers prepared in the both ends of each top face 
of two or more of said resistive layers. Two or more external electrode layers 
which consist of a plating layer formed in the front face of said two or more 
pairs of end-face electrode layers prepared in the end face of said substrate 
so that more than one might connect with a pair of top-face electrode layer 
electrically, and said end-face electrode layer, It is what is characterized by 
forming a crevice in the part which it has the protective coat prepared so 
that said two or more resistive layers might be covered at least, and said 
substrate consists of an ingredient of a resin system, and is located between 
said external electrode layers in the end face of said substrate. Since the 
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substrate which consists of an ingredient of a resin system softer than an 
alumina was used according to this configuration, In the multiple-string chip 
resistor which has the resistive layer which plurality became independent of 
in addition to the ability to suppress wear of the cutting edge for substrate 
cutting, and hold down the cutting cost of a substrate by this Since the 
distance in the end face of a substrate is separated between each external 
electrode layer corresponding to each resistive layer with the crevice, it has 
an operation that it can prevent that external electrode layers contact and 
resistive layers connect electrically at the time of formation of an external 
electrode layer. 

[0033] The process which prepares the substrate layer which becomes the 
substrate with which invention according to claim 1 1 consists of an 
ingredient of a resin system from an oxide, So that it may connect with the 
process which prepares a resistive layer in the top face of said substrate 
layer, the process which prepares the top-face electrode layer of a pair in 
the both ends of the top face of said resistive layer, and the top-face 
electrode layer of said pair electrically The process which prepares the 
end-face electrode layer of the pair formed in the end face of said substrate, 
and the process which prepares a plating layer in the front face of the 
end-face electrode layer of said pair, and forms an external electrode layer. 
It is what is characterized by having the process which prepares a protective 
coat so that said resistive layer may be covered at least. Since the substrate 
which consists of an ingredient of a resin system softer than an alumina was 
used according to this manufacture approach, wear of the cutting edge for 
substrate cutting at the time of substrate cutting can be suppressed, and 
this has an operation that the cutting cost of a substrate can be held down. 
[0034] It is what is characterized by forming invention according to claim 1 2 
by stiffening the mixed paste which consists an end-face electrode layer of 
metal powder and resin. According to this manufacture approach, since it can 
calcinate at the low temperature of 1 30 degrees C - 240 degrees C of 
end-face electrode layers, the effect of the heat to a resistive layer can be 
suppressed, and this has an operation that the resistance value change 
under production can be made small, 

[0035] It is what is characterized by carrying out pattern NINGU of it with a 
FOTORISO method of construction at a predetermined configuration, 
respectively after invention according to claim 1 3 forms a top-face electrode 
layer and a resistive layer by the spatter. Since a top-face electrode layer 
and a resistive layer can be formed thinly according to this manufacture 
approach. Since pattern formation of the resistive layer is carried out with 
high precision by the FOTORISO process in addition to becoming easy to 
divide a substrate in the fluting or transverse groove for division. Effective 
area of a resistive layer can be enlarged, and thereby, even if high power is 
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impressed, it has an operation that the rate of a change in resistance can be 
made low. 

[0036] Since invention according to claim 1 4 is characterized by what the 
substrate layer and the protective coat were formed for of the spatter, and it 
can form a substrate layer and a protective coat precisely according to this 
manufacture approach, moisture stops being able to enter easily to a 
resistive layer, and, thereby, it has an operation that a resistive layer is 
stabilized. 

[0037] The process which prepares a substrate layer in the substrate with 
which invention according to claim 15 consists of an ingredient of a resin 
system. So that it may connect with the process which prepares two or 
more resistive layers in the top face of said substrate layer, the process 
which prepares two or more pairs of top-face electrode layers in the both 
ends of the top face of two or more of said resistive layers, and said two or 
more pairs of top-face electrode layers electrically The process which 
prepares a plating layer in the front face of two or more pairs of end-face 
electrode layers formed in the end face of said substrate, and said end-face 
electrode layer, and forms an external electrode layer. It is what is 
characterized by forming a crevice in the part which is equipped with the 
process which prepares a protective coat so that said two or more resistive 
layers may be covered at least, and is located between said external 
electrode layers in the end face of said substrate. In order to use the 
substrate which consists of an ingredient of a resin system softer than an 
alumina according to this manufacture approach. In the multiple-string chip 
resistor which has the resistive layer which plurality became independent of 
in addition to the ability to suppress wear of the cutting edge for substrate 
cutting, and hold down the cutting cost of a substrate by this In order that 
the distance in the end face of a substrate may separate by the crevice 
between each external electrode layer corresponding to each resistive layer, 
it has an operation that it can prevent that external electrode layers contact 
and resistive layers connect electrically at the time of formation of an 
external electrode layer 

[0038] Invention according to claim 16 establishes the fluting and transverse 
groove for division in a substrate so that the field equivalent to one resistor 
may be divided continuously, after preparing a protective coat at least. It is 
what is characterized by dividing said substrate along the fluting and 
transverse groove for said division, and obtaining two or more resistors. In 
order to divide a substrate after formation of a top-face electrode layer, a 
resistive layer, an end-face electrode layer, a protective coat, etc. according 
to this manufacture approach. The need of classifying a substrate into a 
dimension rank is lost, and in order to form an end-face electrode layer etc., 
it becomes unnecessary to divide a substrate in the shape of a strip of paper 
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once by this in addition to the complicatedness of a process being solved. By 
this Two or more resistors can be obtained only by carrying out a batch rate, 
consequently it has an operation that a process can be simplified. 
[0039] Invention according to claim 1 7 is characterized by forming the fluting 
and transverse groove for division with laser, and according to this 
manufacture approach, since it can form the fluting and transverse groove 
certainly [ the part by which laser was irradiated ] for division to a high 
speed, it has an operation that productivity improves. 
[0040] A through tube is prepared so that invention according to claim 1 8 
may straddle the part used as the fluting of a substrate and a transverse 
groove may not be straddled. It is what is characterized by connecting said 
conductor to a top-face electrode layer electrically, and preparing an 
end-face electrode layer while making said through tube fill up with a 
conductor- Since an end-face electrode layer can be formed in the field 
equivalent to one resistor surrounded by the fluting and the transverse 
groove according to this manufacture approach. Rather than what prepared 
the end-face electrode layer after dividing a substrate in the shape of a 
piece of an individual, it has an operation that the resistor by which only the 
part in which an end-face electrode layer does not project from a substrate 
included the end-face electrode layer can be miniaturized. 
[0041] It is what is characterized by for invention according to claim 19 
having prepared the through tube so that the part used as the fluting of a 
substrate might be straddled and a transverse groove might not be straddled, 
and forming an end-face electrode layer in said through tube by the spatter. 
Since an end-face electrode layer can be formed in the field equivalent to 
one resistor surrounded by the fluting and the transverse groove according 
to this manufacture approach. Since only the part in which an end-face 
electrode layer does not project from a substrate can form an end-face 
electrode very thinly rather than what prepared the end-face electrode layer 
in addition to a resistor including an end-face electrode layer being made 
into a miniaturization after dividing a substrate in the shape of a piece of an 
individual, An end-face electrode layer enters certainly in a through tube, and 
it has an operation that it is stabilized and an end-face electrode layer can 
be prepared by this. 

[0042] Invention according to claim 20 has an operation that an end-face 
electrode layer enters into division Mizouchi certainly, it is stabilized in it by 
this, and an end-face electrode layer can be prepared in it since it is 
characterized by forming an end-face electrode layer by the spatter, and an 
end-face electrode layer can be formed in the fluting or transverse groove 
for division very thinly according to this manufacture approach. 
[0043] It is what is characterized by dividing a substrate as it establishes the 
fluting and transverse groove for division in a substrate and makes said sheet 
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bridging separate from a substrate after that after invention according to 
claim 21 sticks a sheet bridging on a substrate. According to this 
manufacture approach, a location gap is caused when one side is prepared 
among the fluting for division, and a transverse groove. Cannot establish the 
slot for another division in a position, or When a substrate is divided, each 
piece of individual-like resistors are scattered scatteringly, and it has an 
operation that it can prevent that a next process becomes complicated. 
[0044] It is what is characterized by invention according to claim 22 using 
the thing containing the adhesives which have an ultraviolet curing property 
as a sheet bridging. Since the adhesive strength of a sheet bridging can be 
lost by irradiating ultraviolet rays at high speed according to this 
manufacture approach, Since the adhesive strength of a sheet bridging can 
be lost fundamentally in addition to productivity improving, it has an 
operation that a sheet bridging is certainly separable from a substrate. 
[0045] It is characterized by performing the process into which invention 
according to claim 23 makes a sheet bridging separate from a substrate by 
irradiating ultraviolet rays, and since the adhesive strength of a sheet 
bridging can be easily lost by irradiating ultraviolet rays according to this 
manufacture approach, it has an operation that a sheet bridging is easily 
separable from a substrate. 

[0046] (Gestalt 1 of operation) The resistor in a gestalt 1 and its 
manufacture approach of operation are explained hereafter, referring to a 
drawing. 

[0047] The perspective view of a resistor [ in / in drawing 1 (a) / the gestalt 

I of operation of this invention ] and drawing 1 (b) are these A-A line 
sectional views. In addition, drawing 1 (a) is omitting the plating layer 1 7 
mentioned later. 

[0048] In drawing 1 (a) and (b), 11 is a substrate, has the notching section 1 2 
to both ends, and consists of an ingredient of resin systems, such as resin, a 
resin compound, and resin mixture. The configuration of this notching section 
1 2 is seen from the upper part of a substrate 1 1 , and has become 
abbreviation rectangle-like. Of course, you may be other configurations, such 
as the shape of an abbreviation hemicycle. 1 3 is a substrate layer, is 
prepared in the top face of a substrate 1 1, and consists of an oxide which 
uses an alumina as a principal component. 14 is a resistive layer and is 
prepared in substrate 1 1 top face through the substrate layer 1 3. What is 
necessary is just to select the ingredient of a resistive layer 14 from 
ruthenium oxide, nickel-Lynn, etc. by target resistance, application, etc. 
[0049] In addition, if a liquid crystal polymer is used, since the thing of a 
suitable coefficient of thermal expansion can be easily chosen as a substrate 

I I among the liquid crystal polymers from which a coefficient of thermal 
expansion differs, relation with the coefficient of thermal expansion of a 
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resistive layer 14 or a printed circuit board can be adjusted, and, thereby, the 
effectiveness that the curvature of the substrate 1 1 at the time of use by 
the difference in a coefficient of thermal expansion etc. can be prevented is 
acquired. Moreover, since the oxide which uses the alumina of the substrate 
layer 1 3 as a principal component can decrease invasion to the substrate 1 1 
of moisture, it is for acquiring the effectiveness of raising the moisture 
resistance of the substrate 1 1 which consists of an ingredient of resin 
systems, such as a liquid crystal polymer which is generally hygroscopic. 
[0050] 1 5 is the top-face electrode layer of a pair, is prepared in the both 
ends of the top face of a resistive layer 1 4, and consists of an ingredient of a 
golden system, 1 6 is the end-face electrode layer of a pair, is formed in the 
notching section 1 2 prepared in the both ends of a substrate 1 1 , and 
consists of a conductor so that it may connect with each end face of a 
resistive layer 14 and the top-face electrode layer 15 electrically. If the 
ingredient which consists of metal powder and resin as this conductor is 
used, since an end-face electrode layer can be calcinated at the low 
temperature of 1 30 degrees C - 240 degrees C, the effect of the heat to a 
resistive layer can be suppressed, and, thereby, the resistance value change 
under production can be made small. 

[0051] Thus, by forming the end-face electrode layer 16 in the notching 
section 1 2 in which it was prepared to the both ends of a substrate 1 1 , the 
effectiveness that the resistor by which only the part in which the end-face 
electrode layer 1 6 does not project from a substrate 1 1 included the 
end-face electrode layer 16 is made into a miniaturization is acquired rather 
than what prepared the end-face electrode layer in the substrate without the 
notching section. Moreover, since the end-face electrode layer 1 6 is formed 
so that the notching section 1 2 whole may be buried, consequently it can 
enlarge the cross section of an external electrode layer, it can raise bonding 
strength with a printed circuit board. 

[0052] 1 7 is a plating layer, is prepared in a part of front face of the 
end-face electrode layer 1 6, and top face of the top-face electrode layer 1 5, 
and consists of a nickel-plating layer (barrier layer) 1 8 and a low-melt point 
point metal plating layer 1 9. Moreover, in the front face of the end-face 
electrode layer 1 6, the low-melt point point metal plating layer 1 9 is formed 
in the front face of the nickel-plating layer 18 and the nickel-plating layer 18. 
20 is an external electrode layer, consists of an end-face electrode layer 1 6 
and a plating layer 1 7, is formed in a part of end face of a substrate 1 1 , and 
top face of the top-face electrode layer 1 5, and is not prepared in the rear 
face of a substrate 1 1. 21 is a protective coat, it is prepared so that a 
resistive layer 1 4 may be covered at least, and it consists of the 1 st 
protective layer 22 which consists of oxides, such as an alumina and a silica, 
and the 2nd protective layer 23 which consists of a phenol system or an 
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epoxy resin. Moreover, the 2nd protective layer 23 is formed in the top face 
of the 1 St protective layer 22 and the 1 st protective layer 22 on the top face 
of a resistive layer 1 4. 

[0053] Thus, since the stability at the time of adsorption improves when the 
rear face of a substrate 1 1 is adsorbed by the adsorption pin of an automatic 
mounting machine, the top-face side of a substrate 1 1 is turned to a printed 
circuit board side and it mounts in a printed circuit board by not forming the 
external electrode layer 20 in the rear face of a substrate 1 1 , the 
effectiveness that the high rate of mounting is securable is acquired. 
Moreover, the 1st protective layer 22 which a protective coat 21 becomes 
from oxides with thermal resistance, such as an alumina and a silica, Since a 
resistive layer 14 is covered by the protective coat 21 which was excellent in 
thermal resistance and moisture resistance by constituting from the 2nd 
protective layer 23 which consists of the existing phenol system or epoxy 
resin of the moisture resistance formed in the top face of the 1 st protective 
layer 22, A resistive layer 1 4 does not need to be influenced of heat or 
moisture, and, thereby, the effectiveness that the rate of a change in 
resistance at the time of use can be made small is also acquired. 
Furthermore, since the touch area of the external electrode layer 20 and the 
top-face electrode layer 1 5 becomes large by forming the external electrode 
layer 1 6 in the top face of the top-face electrode layer 1 5, even if it receives 
environmental loads, such as a thermal shock, the increment in contact 
resistance in the meantime can be suppressed, and thereby, since a resistive 
layer 1 4 can make small the rate of the increment of the contact resistance 
to the resistance of a resistive layer 1 4 also in low resistance value, the 
effectiveness that the rate of a change in resistance can be made low is also 
acquired. 

[0054] About the resistor In the gestalt 1 of operation of this invention 
constituted as mentioned above, the manufacture approach is explained 
below, referring to a drawing. 

[0055] Drawing 2 - drawing 8 are drawings showing the manufacture 
approach of the resistor in the gestalt 1 of operation of this invention. In 
addition, in each drawing, (b) is a plan, (a) is the B-B line sectional view of 
(b), and (d) and (f of a plan, (c), and (e)) are the B-B line sectional views of 
(d) and (f) like this, respectively. 

[0056] First, as shown in drawing 2 (a) and (b), the substrate 1 1 which 
consists of an ingredient of resin systems, such as resin, a resin compound, 
and resin mixture, is prepared (in addition, this substrate 1 1 says the 
substrate of the shape of a bigger sheet than one resistor, in order to 
manufacture two or more resistors.). In order to obtain one resistor, it is 
necessary to divide the substrate of the shape of this sheet. . 
[0057] In addition, the thickness of a substrate 1 1 has 0.05mm - 0.25 
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desirablemm. Since the substrate 11 is as thin as 0,25mm or less, wear of 
the cutting edge at the time of substrate cutting can be suppressed small. 
However, if set to 0,05mm or less, it will be hard to form a resistive layer 14 
etc., or the handling of substrate 1 1 the very thing becomes difficult. 
[0058] Next, as shown in drawing 2 (c) and (d), the substrate layer 1 3 which 
consists of oxides, such as an alumina, is formed in the top face of a 
substrate 1 1 . 

[0059] Next, as shown in drawing 2 (e) and (f), pattern NINGU of the 
substrate layer 13 is carried out according to a FOTORISO process. At this 
time, it leaves except the periphery section (part in which the fluting 28 for 
division mentioned later and a transverse groove 29 are formed) of the field 
equivalent to one resistor (part which has one independent resistive layer 
14). 

[0060] Next, as shown in drawing 3 (a) and (b), a resistive layer 14 is formed 
in the top face of the substrate layer 1 3 and the substrate 1 1 which does 
not have the substrate layer 1 3 in a top face by the spatter, 
[0061] Next, as shown in drawing 3 (c) and (d), the top-face electrode layer 
15 which consists of an ingredient of a golden system by the spatter all over 
resistive layer 14 top face is formed. In addition, a rear-face electrode may 
be prepared in the rear face of a substrate 1 1 if needed. 
[0062] Next, as shown in drawing 3 (e) and (f), pattern NINGU of the 
top-face electrode layer 15 is carried out with a FOTORISO method of 
construction- At this time, the top-face electrode layer 1 5 is formed in the 
both ends of resistive layer 14 top face in the field equivalent to one resistor 
(part which has one independent resistive layer 14), It is made for the 
top-face electrode layer 1 5 not to continue in the field equivalent to one 
more resistor (part which has one independent resistive layer 14). 
[0063] Next, as shown in drawing 4 (a) and (b), in order to make it target 
resistance, pattern NINGU of the resistive layer 14 is carried out with a 
FOTORISO process, laser, etc, if needed. Furthermore, it is made to be 
formed only in substrate layer 1 3 top face which remains in addition to the 
periphery section of the field in which a resistive layer 14 is equivalent to 
one resistor (part which has one independent resistive layer 14). It is made 
for the top--face electrode layer 15 formed in the top face of a resistive layer 
14 and a resistive layer 14 not to straddle a transverse groove 29 ranging 
over the fluting 28 for division prepared at a back process at this time, 
[0064] After forming the top-face electrode layer 1 5 and a resistive layer 1 4 
by the spatter, thus, by having been made to carry out pattern NINGU with a 
FOTORISO method of construction at a predetermined configuration, 
respectively Since pattern formation of the resistive layer 1 4 is carried out 
with high precision by the FOTORISO process in addition to becoming easy 
to divide a substrate 1 1 in the fluting 28 or transverse groove 29 for division 
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since the top-face electrode layer 15 and a resistive layer 14 can be formed 
thinly, Effective area of a resistive layer 1 4 can be enlarged, and thereby, 
even if high power is impressed, the effectiveness that the rate of a change 
in resistance can be made low is acquired. 

[0065] Next, as shown in drawing 4 (c) and (d), in order to adjust the 
resistance between the top~face electrode layers 1 5 in the field equivalent 
to one resistor (part which has one independent resistive layer 14), the 
trimming slot 24 is formed by laser trimming if needed. 

[0066] Next, as shown in drawing 4 (e) and (f), the resist layer 25 is formed in 
some top faces of the top-face electrode layer 1 5 by screen-stencil so that 
a resistive layer 1 4 may be exposed at least. It hardens at 1 50 degrees C 
and the temperature for 10 minutes so that the resist layer 25 may be 
stabilized after this. 

[0067] Next, as shown in drawing 5 (a) and (b), the 1st protective layer 22 
which consists of oxides, such as an alumina, by the spatter is formed in a 
part of exposed resistive layer 1 4, top-face electrode layer 1 5, and the top 
face of the resist layer 25. 

[0068] Next, as shown in drawing 5 (c) and (d), lift off of the resist layer 25 is 
carried out, and pattern NINGU of the 1st protective layer 22 is carried out. 
[0069] Thus, since the substrate layer 13 and a protective coat 21 can be 
precisely formed by forming the 1 st protective layer 22 by the spatter at 
least among the substrate layer 13 and a protective coat 21, moisture stops 
being able to enter easily to a resistive layer 14, and, thereby, the 
effectiveness that a resistive layer is stabilized is acquired. 
[0070] Next, as shown in drawing 5 (e) and (f), the 2nd protective layer 23 
which consists of resin is formed in the top face of the 1 st protective layer 
22 by screen-stencil. It hardens at 180 degrees C and the temperature for 
30 minutes so that the 2nd protective layer 23 may be stabilized after this. 
At this time, the protective coat 21 which consists of the 1st protective 
layer 22 and 2nd protective layer 23 covers a resistive layer 1 4 at least. 
[0071] Thus, the 2nd protective layer 23 can be cheaply formed by forming 
the 2nd protective layer 23 by screen-stencil. 

[0072] Next, as shown in drawing 6 (a) and (b), a through tube 26 is formed in 
the both ends of the substrate 1 1 in the field equivalent to one resistor (part 
which has one independent resistive layer 14). Namely, what is necessary is 
just to make it a through tube 26 not straddle a transverse groove 29 ranging 
over the fluting 28 for division prepared at a back process. In addition, this 
through tube 26 is equivalent to the notching section 1 2 in drawing 1 . 
[0073] Next, as shown in drawing 6 (c) and (d), it is filled up with the mixed 
paste which becomes a through tube 26 from metal powder and resin, and 
the end-face electrode layer 16 is formed. It hardens at 200 degrees C and 
the temperature for 30 minutes so that 16 of an end-face electrode layer 
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may be stabilized after this. At this time, the end-face electrode layer 1 6 is 
formed in the both-ends side of a substrate 1 1 so that it may connect with 
each end face of a resistive layer 14 and the top-face electrode layer 15 
electrically. 

[0074] Thus, a through tube 26 is formed so that the part used as the fluting 
28 of a substrate 1 1 may be straddled and a transverse groove 29 may not 
be straddled. By making it connect with the top-face electrode layer 15 
electrically, and having formed the end-face electrode layer 1 6, while making 
the through tube 26 fill up with a conductor Since the end-face electrode 
layer 1 6 can be formed in the field equivalent to one resistor surrounded by 
the fluting 28 and the transverse groove 29, Rather than what formed the 
end-face electrode layer 16 after dividing a substrate 1 1 in the shape of a 
piece of an individual, the end-face electrode layer 16 can miniaturize the 
resistor by which only the part which does not project from a substrate 1 1 
included the end-face electrode layer 1 6. 

[0075] Furthermore, since it formed by stiffening the mixed paste which 
becomes a through tube 26 from metal powder and resin about the end-face 
electrode layer 1 6, the end-face electrode layer 1 6 can be calcinated at the 
low temperature of 1 30 degrees C - 240 degrees C, thereby, the effect of 
the heat to a resistive layer 1 4 can be suppressed, and the effectiveness 
that the resistance value change under production can be made small is 
acquired. 

[0076] Moreover, the end-face electrode layer 16 may be formed by the 
spatter instead of being filled up with the conductor which becomes a 
through tube 26 from metal powder and resin as described above. Since in 
addition to the effectiveness described above at this time the end-face 
electrode layer 1 6 can be formed very thinly even if a through tube 26 is 
small, the end-face electrode layer 16 enters certainly in a through tube 26, 
and the effectiveness that it is stabilized and the end-face electrode layer 
1 6 can be formed by this can also be expected. 

[0077] Next, after adhesives stick on it the sheet bridging 27 by which the 
adhesives which have an ultraviolet curing property were formed in one side 
all over substrate 1 1 inferior surface of tongue as they contact a substrate 
1 1 as shown in drawing 6 (e) and (f), the fluting 28 for division is formed. It is 
made for a resistive layer 14, the topH^ace electrode layer 15, and the 
end-face electrode layer 1 6 to straddle a fluting 28 at this time. 
[0078] Next, as shown in drawing 7 (a) and (b), the transverse groove 29 for 
division is formed. It is made for a resistive layer 14, the top-face electrode 
layer 15, and the end-face electrode layer 16 not to straddle a transverse 
groove 29 at this time. 

[0079] Of course, after preparing what is formed at the end among 
components, such as a resistive layer 14 and the top-face electrode layer 
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15, (protective coat 21 in this case), after the direction which formed the 
fluting 28 for division and the transverse groove 29, and divided the 
substrate 1 1 divides a substrate 11, it is efficient rather than it prepares 
each one component at a time. 

[0080] The fluting 28 for this division and a transverse groove 29 are formed 
a dicing process and by irradiating an excimer laser. In addition, if an excimer 
laser is used, since the fluting 28 and transverse groove 29 certainly [ the 
part by which laser was irradiated ] for division to a high speed can be 
formed, productivity will improve, 

[0081] Moreover, the fluting 28 and transverse groove 29 for division are 
formed in a part of substrate 1 1 and sheet bridging 27, Of course, the fluting 
28 and transverse groove 29 for division are formed to the middle of a 
substrate 1 1 , and a substrate 1 1 is divided and you may make it obtain the 
resistor of the shape of two or more piece of an individual with a dicing 
method of construction etc, after that. 

[0082] In addition, the end-face electrode layer 16 may be formed in the 
fluting 28 for division, and a transverse groove 29 by the spatter instead of 
forming the end-face electrode layer 16 by being filled up with the conductor 
which becomes a through tube 26 from metal powder and resin, or carrying 
out a spatter, as described above, without forming a through tube 26. Since 
the end-face electrode layer 1 6 can be formed very thinly at this time, the 
end-face electrode layer 1 6 enters into division Mizouchi certainly, thereby, 
it is stabilized and the end-face electrode layer 1 6 can be formed. 
[0083] Next, as shown in drawing 7 (c) and (d), irradiate ultraviolet rays, the 
sheet bridging 27 is made to separate from a substrate 1 1 , a substrate 1 1 is 
divided along the fluting 28 and transverse groove 29 for division, and it 
divides into the resistor of the shape of two or more piece of an individual. 
[0084] Thus, by having established the fluting 28 and transverse groove 29 
for division in the substrate 1 1 , making the sheet bridging 27 separate from a 
substrate 1 1 after that, and having divided the substrate 1 1 , after sticking 
the sheet bridging 27 on a substrate 1 1 A location gap is caused when one 
side is prepared among the fluting 28 for division, and a transverse groove 
29. Cannot establish the slot for another division in a position, or When a 
substrate 1 1 is divided, each piece of individual-like resistors are scattered 
scatteringly, and the effectiveness that it can prevent that a next process 
becomes complicated is acquired. Moreover, the adhesive strength of the 
sheet bridging 27 can be lost at high speed by irradiating ultraviolet rays, 
since the thing containing the adhesives which have an ultraviolet curing 
property as a sheet bridging 27 was used, and thereby, since the adhesive 
strength of the sheet bridging 27 can be lost fundamentally in addition to 
productivity improving, the sheet bridging 27 is certainly separable from a 
substrate 1 1 . Furthermore, since the process into which the sheet bridging 
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27 is made to separate from a substrate 1 1 is performed by irradiating 
ultraviolet rays, by irradiating ultraviolet rays, it can lose the adhesive 
strength of the sheet bridging 27 easily, and, thereby, can separate the sheet 
bridging 27 from a substrate 1 1 easily. 

[0085] Finally, as shown in drawing 8 (a) and (b), the plating layer 1 7 which 
consists of a nickel-plating layer 18 and a low-melt point point metal plating 
layer 19 is formed in the front face of the end-face electrode layer 16, and 
the exposed top face of the top-face electrode layer 1 5. 
[0086] Since the substrate 1 1 which consists of an ingredient of a resin 
system softer than an alumina was used for the resistor in the gestalt 1 of 
operation of above-mentioned this invention, wear of the cutting edge for 
substrate cutting can be suppressed, and, thereby, the effectiveness that the 
cutting cost of a substrate can be held down is acquired. 
[0087] Moreover, in order to divide a substrate 1 1 after formation of the 
top-face electrode layer 1 5, a resistive layer 1 4, the end-face electrode 
layer 16, a protective coat 21, etc., the need of classifying a substrate 1 1 
into a dimension rank is lost, and, thereby, the effectiveness that the 
complicatedness of a process is solved is also acquired. 
[0088] Furthermore, in order to divide a substrate 1 1 after formation of the 
top-face electrode layer 1 5, a resistive layer 1 4, the end-face electrode 
layer 16, a protective coat 21, etc., in order to form the end-face electrode 
layer 1 6 etc., it is not necessary to divide a substrate 1 1 in the shape of a 
strip of paper once, the resistor of the shape of two or more piece of an 
individual can be obtained only by carrying out a batch rate by this, and, 
thereby, the effectiveness that a process can be simplified is also acquired. 
[0089] In addition, in drawing 7 and drawing 8 , although two or more things 
with which two resistors (part which has one independent resistive layer 14) 
of the shape of a piece of an individual which became independent by the 
transverse groove 29 were connected are obtained, as shown in drawing 1 , 
two or more resistors which have one independent resistive layer 14 by the 
transverse groove 29 may be made to be obtained. Of course, the 
above-mentioned effectiveness can be said to all of that (multiple-string chip 
resistor with which the resistive layer which plurality became independent of 
is one unit) with which the resistor which has one independent resistive 
layer, and two or more resistors which have one independent resistive layer 
like the resistor in the gestalt 2 of operation mentioned later were 
connected. 

[0090] (Gestalt 2 of operation) The resistor in a gestalt 2 and its 
manufacture approach of operation are explained hereafter, referring to a 
drawing. 

[0091] The perspective view of a resistor [ in / in drawing 9 (a) / the gestalt 
2 of operation of this invention ] and drawing 9 (b) are these C-C line 
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sectional views. In addition, drawing 9 (a) is omitting the protective coat 21 
mentioned later. Moreover, the resistor in the gestalt 2 of operation of this 
invention is a multiple-string chip resistor with which the resistive layer 
which the plurality which is one sort of a resistor became independent of is 
one unit. 

[0092] In drawing 9 (a) and (b), 1 1 is a substrate, has a crevice 30 to both 
ends, and consists of an ingredient of resin systems, such as resin, a resin 
compound, and resin mixture. The configuration of this crevice 30 is seen 
from the upper part of a substrate 1 1 , and has become **** hemicycle-like. 
Of course, you may be other configurations, such as the shape of a 
rectangle. 1 3 is a substrate layer, is prepared in the top face of a substrate 
1 1 , and consists of an oxide which uses an alumina as a principal component. 
14 is two or more resistive layers, and is prepared in substrate 1 1 top face 
through the substrate layer 13, What is necessary is just to select the 
ingredient of a resistive layer 1 4 from ruthenium oxide, nickel-Lynn, etc. by 
target resistance, application, etc. Moreover, two or more resistive layers 1 4 
become independent, respectively, and each other is stationed at the 
juxtaposition condition. 

[0093] In addition, if a liquid crystal polymer is used, since the thing of a 
suitable coefficient of thermal expansion can be easily chosen as a substrate 
1 1 among the liquid crystal polymers from which a coefficient of thermal 
expansion differs, relation with the coefficient of thermal expansion of a 
resistive layer 14 or a printed circuit board can be adjusted, and, thereby, the 
effectiveness that the curvature of the substrate 1 1 at the time of use by 
the difference in a coefficient of thermal expansion etc. can be prevented is 
acquired. Moreover, since the oxide which uses the alumina of the substrate 
layer 1 3 as a principal component can decrease invasion to the substrate 1 1 
of moisture, it is for acquiring the effectiveness of raising the moisture 
resistance of the substrate 1 1 which consists of an ingredient of resin 
systems, such as a liquid crystal polymer which is generally hygroscopic. 
[0094] 1 5 is two or more pairs of top-face electrode layers, is prepared in 
the both ends of the top face of each resistive layer 14, and consists of an 
ingredient of a golden system. 1 6 is two or more pairs of end-face electrode 
layers, it is formed so that it may connect with each end face of the 
end-face electrode layer 16 of a pair, and the resistive layer 14 of the pair 
which corresponds, respectively and the top-face electrode layer 1 5 of a pair 
electrically, and it consists of a conductor. If the ingredient which consists of 
metal powder and resin as this conductor is used, since an end-face 
electrode layer can be calcinated at the low temperature of 130 degrees C - 
240 degrees C, the effect of the heat to a resistive layer can be suppressed, 
and, thereby, the resistance value change under production can be made 
small. 



17/24 



2006/08/01 16:54 



JP,2001~167902,A [DETAILED DESCRIPTION] 



[0095] 1 7 is two or more plating layers, is prepared in a part of front face of 
each end-face electrode layer 1 6, and top face of each top-face electrode 
layer 1 5 corresponding to each of this end-face electrode layer 1 6, and 
consists of a nickel-plating layer (barrier layer) 18 and a low-melt point point 
metal plating layer 19. Moreover, in the front face of each end-face 
electrode layer 16, the low-melt point point metal plating layer 19 is formed 
in the front face of the nickel-plating layer 18 and the nickel-plating layer 18. 

20 is two or more external electrode layers, and each external electrode 
layer 20 consists of an end-face electrode layer 1 6 and a plating layer 1 7, is 
formed in a part of end face of a substrate 1 1 , and top face of the top-face 
electrode layer 1 5, and is not prepared in the rear face of a substrate 1 1 . 
Moreover, the crevice 30 mentioned above is formed in the part located 
between each external electrode layer 20 in the end face of a substrate 1 1 . 

21 is a protective coat, it is prepared so that all the resistive layers 14 may 
be covered at least, and it consists of the 1 st protective layer 22 which 
consists of oxides, such as an alumina and a silica, and the 2nd protective 
layer 23 which consists of a phenol system or an epoxy resin. Moreover, the 
2nd protective layer 23 is formed in the top face of the 1 st protective layer 

22 and the 1 st protective layer 22 on the top face of each resistive layer 1 4. 
Moreover, the top face of each external electrode layer 20 is prepared more 
nearly up than the top face of a protective coat 21. 

[0096] Thus, since the stability at the time of adsorption improves when the 
rear face of a substrate 1 1 is adsorbed by the adsorption pin of an automatic 
mounting machine, the top-face side of a substrate 1 1 is turned to a printed 
circuit board side and it mounts in a printed circuit board by not forming the 
external electrode layer 20 in the rear face of a substrate 1 1 , the 
effectiveness that the high rate of mounting is securable is acquired. 
Moreover, the 1st protective layer 22 which a protective coat 21 becomes 
from oxides with thermal resistance, such as an alumina and a silica. Since a 
resistive layer 14 is covered by the protective coat 21 which was excellent in 
thermal resistance and moisture resistance by constituting from the 2nd 
protective layer 23 which consists of the existing phenol system or epoxy 
resin of the moisture resistance formed in the top face of the 1st protective 
layer 22, A resistive layer 14 does not need to be influenced of heat or 
moisture, and, thereby, the effectiveness that the rate of a change in 
resistance at the time of use can be made small is also acquired. 
Furthermore, since the touch area of the external electrode layer 20 and the 
top-face electrode layer 15 becomes large by forming the external electrode 
layer 1 6 in the top face of the top-face electrode layer 1 5, even if it receives 
environmental loads, such as a thermal shock, the increment in contact 
resistance in the meantime can be suppressed, and thereby, since a resistive 
layer 14 can make small the rate of the increment of the contact resistance 
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to the resistance of a resistive layer 14 also in low resistance value, the 
effectiveness that the rate of a change in resistance can be made low is also 
acquired. 

[0097] Moreover, since the crevice 30 was formed in the part located 
between each external electrode layer 20 in the end face of a substrate 1 1, 
In the multiple-string chip resistor with which the resistive layer which 
plurality like the resistor in the gestalt 2 of operation of this this invention 
became independent of is one unit The distance in the end face of a 
substrate (not being the creeping distance) 1 1 separates by the crevice 30 
between each external electrode layer 20 corresponding to each resistive 
layer 1 4, By this The effectiveness that it can prevent that external 
electrode layer 20 comrades contact and resistive layer 14 comrades 
connect electrically at the time of formation of the external electrode layer 
20 is acquired. 

[0098] Furthermore, since the top face of the external electrode layer 20 
was prepared more nearly up than the top face of a protective coat 21, even 
if it turns the top-face side of a substrate 11 to a printed circuit board side, 
in order that the top face of the external electrode 20 may contact a printed 
circuit board, whichever it turns [ of the vertical side of a substrate ] to a 
printed circuit board side, the effectiveness that mounting becomes possible 
is also acquired. 

[0099] About the resistor in the gestalt 2 of operation of this invention 
constituted as mentioned above, the manufacture approach is explained 
below, referring to a drawing. 

[0100] Drawing 10 - drawing 16 are drawings showing the manufacture 
approach of the resistor in the gestalt 2 of operation of this invention. In 
addition, in each drawing, (b) is a plan, (a) is D-D line sectional view of (b), 
and (d) and (f of a plan, (c), and (e)) are D-D line sectional views of (d) and 
(f) like this, respectively. 

[0101] First, as shown in drawing 10 (a) and (b), the substrate 11 which 
consists of an ingredient of resin systems, such as resin, a resin compound, 
and resin mixture, is prepared (in addition, this substrate 1 1 says the 
substrate of the shape of a bigger sheet than one resistor, in order to 
manufacture two or more resistors.). In order to obtain one resistor, it is 
necessary to divide the substrate of the shape of this sheet. . 
[0102] Next, as shown in drawing 10 (c) and (d), the substrate layer 13 which 
consists of oxides, such as an alumina, is formed in the top face of a 
substrate 1 1 . 

[0103] Next, as shown in drawing 10 (e) and (f), pattern NINGU of the 
substrate layer 13 is carried out with a FOTORISO method of construction. 
At this time, it leaves except the periphery section (part in which the fluting 
28 for division mentioned later and a transverse groove 29 are formed) of the 
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field equivalent to one resistor (part which has one independent resistive 
layer 14). 

[0104] Next, as shown in drawing 1 1 (a) and (b), a resistive layer 14 is formed 
in the top face of the substrate layer 13 and the substrate 1 1 which does 
not have the substrate layer 1 3 in a top face by the spatter. 
[0105] Next, as shown in drawing 1 1 (c) and (d), the top-face electrode layer 
1 5 which consists of an ingredient of a golden system by the spatter all over 
resistive layer 1 4 top face is formed. In addition, a rear-face electrode may 
be prepared in the rear face of a substrate 1 1 if needed. 
[0106] Next, as shown in drawing 1 1 (e) and (f), pattern NINGU of the 
top-face electrode layer 15 is carried out with a FOTORISO method of 
construction. At this time, the top-face electrode layer 15 is formed in the 
both ends of resistive layer 14 top face in the field equivalent to one resistor 
(part which has one independent resistive layer 1 4). It is made for the 
top-face electrode layer 1 5 not to continue in the field equivalent to one 
more resistor (part which has one independent resistive layer 14). 
[0107] Next, as shown in drawing 12 (a) and (b), in order to make it target 
resistance, pattern NINGU of the resistive layer 14 is carried out with a 
FOTORISO method of construction, laser, etc. if needed. Furthermore, it is 
made to be formed only in substrate layer 13 top face which remains in 
addition to the periphery section of the field in which a resistive layer 1 4 is 
equivalent to one resistor (part which has one independent resistive layer 
14). It is made for the top-face electrode layer 15 formed in the top face of 
a resistive layer 1 4 and a resistive layer 1 4 not to straddle a transverse 
groove 29 ranging over the fluting 28 for division prepared at a back process 
at this time. 

[0108] After forming the top-face electrode layer 15 and a resistive layer 14 
by the spatter, thus, by having been made to carry out pattern NINGU with a 
FOTORISO method of construction at a predetermined configuration, 
respectively Since pattern formation of the resistive layer 1 4 is carried out 
with high precision by the FOTORISO process in addition to becoming easy 
to divide a substrate 1 1 in the fluting 28 or transverse groove 29 for division 
since the top-face electrode layer 15 and a resistive layer 14 can be formed 
thinly, Effective area of a resistive layer 14 can be enlarged, and thereby, 
even if high power is impressed, the effectiveness that the rate of a change 
in resistance can be made low is acquired. 

[0109] Next, as shown in drawing 12 (c) and (d), in order to adjust the 
resistance between the top-face electrode layers 1 5 in the field equivalent 
to one resistor (part which has one independent resistive layer 14), the 
trimming slot 24 is formed by laser trimming if needed. 
[01 10] Next, as shown in drawing 12 (e) and (f), 1st resist layer 25a is 
prepared in some top faces of the top-face electrode layer 15 by 
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screen-stencil so that a resistive layer 14 may be exposed at least. It 
hardens at 150 degrees C and the temperature for 10 minutes so that 1st 
resist layer 25a may be stabilized after this. 

[01 11] Next, as shown in drawing 13 (a) and (b), the 1st protective layer 22 
which consists of oxides, such as an alumina, by the spatter is formed in a 
part of exposed resistive layer 14, top-face electrode layer 15, and the top 
face of 1 st resist layer 25a. 

[01 12] Next, as shown in drawing 13 (c) and (d), lift off of the 1st resist layer 
25a is carried out, and pattern NINGU of the 1st protective layer 22 is 
carried out. 

[01 13] Thus, since the substrate layer 13 and a protective coat 21 can be 
precisely formed by forming the 1 st protective layer 22 by the spatter at 
least among the substrate layer 13 and a protective coat 21, moisture stops 
being able to enter easily to a resistive layer 14, and, thereby, the 
effectiveness that a resistive layer is stabilized is acquired. 
[01 14] Next, as shown in drawing 13 (e) and (f), the 2nd protective layer 23 
which consists of resin is formed in the top face of the 1 st protective layer 
22 by screen-stencil. It hardens at 1 80 degrees C and the temperature for 
30 minutes so that the 2nd protective layer 23 may be stabilized after this. 
At this time, the protective coat 21 which consists of the 1st protective 
layer 22 and 2nd protective layer 23 covers all the resistive layers 14 at 
least. 

[01 15] Thus, the 2nd protective layer 23 can be cheaply formed by forming 
the 2nd protective layer 23 by screen-stencil. 

[01 16] Next, as shown in drawing 14 (a) and (b), the 2nd resist layer 31 is 
formed so that a protective coat 21 may be covered at least. 
[01 17] Next, after adhesives stick on it the sheet bridging 27 by which the 
adhesives which have an ultraviolet curing property were formed in one side 
all over substrate 1 1 inferior surface of tongue as they contact a substrate 
1 1 as shown in drawing 14 (c) and (d), the fluting 28 for division is formed. It 
is made for a resistive layer 1 4, the top-face electrode layer 1 5, and the 
end-face electrode layer 1 6 mentioned later to straddle a fluting 28 at this 
time. 

[0118] Next, as shown in drawing 14 (e) and (f), the end-face electrode layer 
16 is formed by the spatter so that the 2nd resist layer 31 exposed to 
substrate 1 1 top face, the top-face electrode layer 1 5, and a fluting 28 may 
be covered. At this time, the end-face electrode layer 1 6 enters in a fluting 
28- 

[0119] Thus, the effectiveness that the end-face electrode layer 16 enters 
certainly in the division slot 28, it is stabilized in it by this, and the end-face 
electrode layer 16 can be formed in it since the end-face electrode layer 16 
can be formed in the fluting 28 for division very thinly by having formed the 
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end-face electrode layer 16 by the spatter is acquired. 

[0120] Next, as shown in drawing 15 (a) and (b), lift off of the 2nd resist layer 
31 is carried out, and ail the protective coats 21 are exposed. 
[0121] Next, as shown in drawing 15 (c) and (d), the transverse groove 29 for 
division is formed. It is made for a resistive layer 14, the top-face electrode 
layer 1 5, and the end-face electrode layer 1 6 not to straddle a transverse 
groove 29 at this time. 

[0122] The fluting 28 for this division and a transverse groove 29 are formed 
a dicing method of construction and by irradiating an excimer laser. In 
addition, if an excimer laser is used, since the fluting 28 and transverse 
groove 29 certainly [ the part by which laser was irradiated ] for division to a 
high speed can be formed, productivity will improve. 

[0123] Moreover, the fluting 28 and transverse groove 29 for division are 
formed in a part of substrate 1 1 and sheet bridging 27. Of course, the fluting 
28 and transverse groove 29 for division are formed in a substrate 1 1 to the 
middle, and a substrate 1 1 is divided and you may make it obtain two or more 
resistors with a dicing method of construction etc. after that. 
[0124] In addition, the end-face electrode layer 16 may be formed by being 
filled up with the conductor which becomes a through tube 26 from metal 
powder and resin like the resistor in the gestalt 1 of operation of this 
invention, or carrying out a spatter instead of forming the end-face electrode 
layer 1 6 in the fluting 28 for division, and a transverse groove 29 by the 
spatter, as described above. Since the end-face electrode layer 1 6 can be 
formed in the field which is equivalent to one resistor surrounded by the 
fluting 28 and the transverse groove 29 at this time, the end-face electrode 
layer 1 6 can miniaturize the resistor by which only the part which does not 
project from a substrate 1 1 included the end-face electrode layer 1 6 rather 
than what formed the end-face electrode layer 1 6 after dividing a substrate 
1 1 in the shape of a piece of an individual. Moreover, if it forms so that the 
end-face electrode layer 1 6 may bury the through tube 26 (equivalent to the 
notching section 12) whole, since the cross section of the external electrode 
layer 20 can be enlarged, bonding strength with a printed circuit board can be 
raised. 

[0125] Thus, if a through tube 26 is formed and the end-face electrode layer 
16 is formed in this part, the notching section 12 and a crevice 30 will be 
formed in the end face of a substrate 11. 

[0126] Next, between the fields equivalent to one resistor (part which has 
one independent resistive layer 14), as shown in drawing 15 (e) and (f), a 
crevice 30 is formed so that a transverse groove 29 may be included. It is 
made for the fields equivalent to one resistor (part which has one 
independent resistive layer 1 4) not to separate by the crevice 30 at this 
time. 



22/24 



2006/08/01 16:54 



JP,2001-167902,A [DETAILED DESCRIPTION] 



[0127] Next, as shown in drawing 16 (a) and (b), irradiate ultraviolet rays, the 
sheet bridging 27 is made to separate from a substrate 1 1 , a substrate 1 1 is 
divided along the fluting 28 for division, and the transverse groove 29 in 
which the crevice 30 is not formed, and it divides into two or more resistors- 
[0128] In addition, the number of the independent resistive layers 14 
contained in one unit can be selected by specifying the location of the 
transverse groove 29 in which a crevice 30 is established. 
[0129] Thus, by having established the fluting 28 and transverse groove 29 
for division in the substrate 1 1 , making the sheet bridging 27 separate from a 
substrate 1 1 after that, and having divided the substrate 1 1 , after sticking 
the sheet bridging 27 on a substrate 1 1 A location gap is caused when one 
side is prepared among the fluting 28 for division, and a transverse groove 
29. Cannot establish the slot for another division in a position, or When a 
substrate 1 1 is divided, each piece of individual-like resistors are scattered 
scatteringly, and the effectiveness that it can prevent that a next process 
becomes complicated is acquired. Moreover, the adhesive strength of the 
sheet bridging 27 can be lost at high speed by irradiating ultraviolet rays, 
since the thing containing the adhesives which have an ultraviolet curing 
property as a sheet bridging 27 was used, and thereby, since the adhesive 
strength of the sheet bridging 27 can be lost fundamentally in addition to 
productivity improving, the sheet bridging 27 is certainly separable from a 
substrate 1 1. Furthermore, since the process into which the sheet bridging 
27 is made to separate from a substrate 1 1 is performed by irradiating 
ultraviolet rays, by irradiating ultraviolet rays, it can lose the adhesive 
strength of the sheet bridging 27 easily, and, thereby, can separate the sheet 
bridging 27 from a substrate 1 1 easily. 

[0130] Finally, as shown in drawing 16 (c) and (d), the plating layer 17 which 
consists of a nickel-plating layer 18 and a low-melt point point metal plating 
layer 1 9 is formed in the front face of the end-face electrode layer 1 6, and 
the exposed top face of the top-face electrode layer 1 5. 
[0131] It is made for the top face of each external electrode layer 20 to 
become the upper part from the top face of a protective coat 21 at this time. 

[0132] Drawing 17 is the sectional view showing what turned the top-face 
side of a substrate 1 1 to the printed circuit board 32, and mounted the 
resistor in the gestalt 2 of operation of this invention in the printed circuit 
board 32. 

[0133] Usually, although the inferior-surface-of-tongue side of a substrate is 
turned to a printed circuit board side, and an external electrode is contacted 
to a printed circuit board and mounted, in order that the top face of the 
external electrode 20 may contact a printed circuit board 32 through the 
solder 33 for mounting even if it turns the top-face side of a substrate 1 1 to 
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a printed circuit board side so that clearly from drawing 17 , mounting 
becomes possible whichever it turns [ of the vertical side of a substrate ] to 
a printed circuit board side. In addition, such effectiveness can be said to 
both the resistor which has one independent resistive layer, and the 
multiple-string chip resistor with which the resistive layer which plurality 
became independent of is one unit, 

[0134] Since the substrate 11 which consists of an ingredient of a resin 
system softer than an alumina was used for the resistor in the gestalt 2 of 
operation of above-mentioned this invention, wear of the cutting edge for 
substrate cutting can be suppressed, and, thereby, the effectiveness that the 
cutting cost of a substrate can be held down is acquired. 
[0135] Moreover, in order to divide a substrate 11 after formation of the 
top-face electrode layer 1 5, a resistive layer 1 4, the end-face electrode 
layer 16, a protective coat 21, etc., the need of classifying a substrate 1 1 
into a dimension rank is lost, and, thereby, the effectiveness that the 
complicatedness of a process is solved is also acquired. 
[0136] Furthermore, in order to divide a substrate 1 1 after formation of the 
top-face electrode layer 15, a resistive layer 14, the end-face electrode 
layer 16, a protective coat 21, etc., in order to form the end-face electrode 
layer 1 6 etc., it is not necessary to divide a substrate 1 1 in the shape of a 
strip of paper once, the resistor of the shape of two or more piece of an 
individual can be obtained only by carrying out a batch rate by this, and, 
thereby, the effectiveness that a process can be simplified is also acquired. 
[0137] In addition, although the resistor in the gestalt 2 of operation of 
above-mentioned this invention explained the multiple-string chip resistor 
with which two independent resistive layers are one unit, it cannot be 
overemphasized that the effectiveness that the independent resistive layer is 
the same also about three or more multiple-string chip resistors is acquired. 
[0138] 

[Effect of the Invention] It is what is characterized by for the resistor of this 
invention having a substrate, the resistive layer prepared in the top face of 
said substrate, and the top-face electrode layer of the pair prepared in the 
both ends of the top face of said resistive layer, and said substrate 
consisting of an ingredient of a resin system as mentioned above. Since the 
substrate which consists of an ingredient of a resin system softer than an 
alumina was used according to this configuration, wear of the cutting edge 
for substrate cutting can be suppressed, and, thereby, operation that the 
cutting cost of a substrate can be held down is acquired. 
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DESGRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The perspective view of the resistor in the gestalt 1 of 

operation of this invention 

(b) The A-A line sectional view of this resistor 



[Drawing 2] 
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[Drawing 6] 
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[Drawing 7] 


(a) 


Drawing 


showing the 


manufacture 


approach 


of the 


-(d) said 



resistor 

[Drawing 8] Drawing showing the manufacture approach of (a) and the (b) 
said resistor 

[Drawing 9] (a) The perspective view of the resistor in the gestalt 2 of 
operation of this invention 

(b) The C-0 line sectional view of this resistor 

[Drawing 10] (a) Drawing showing the manufacture approach of the -(f) said 
resistor 

[Drawing 1 11 (a) Drawing showing the manufacture approach of the -(f) said 
resistor 

[Drawing 12] (a) Drawing showing the manufacture approach of the -(f) said 
resistor 

[Drawing 13] (a) Drawing showing the manufacture approach of the -(f) said 
resistor 
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FD rawing 141 (a) Drawing showing the manufacture approach of the -(f) said 
resistor 

[Drawing 151 (a) Drawing showing the manufacture approach of the -(f) said 
resistor 

fPrawing 161 (a) Drawing showing the manufacture approach of the -(d) said 
resistor 

[Drawing 171 The sectional view showing what turned the top-face side of a 
substrate to the printed circuit board, and mounted this resistor in the 
printed circuit board 

[Drawing 181 (a) The perspective view of the conventional resistor 
(b) The E-E line sectional view of this resistor 

[Drawing 191 Drawing showing the manufacture approach of (a) and the (b) 
said resistor 

[Drawing 201 Drawing showing the manufacture approach of (a) and the (b) 
said resistor 

[Description of Notations] 

11 Substrate 

1 2 Notching Section 

13 Substrate Layer 

14 Resistive Layer 

1 5 Top-Face Electrode Layer 

16 End-Face Electrode Layer 

1 7 Plating Layer 

20 External Electrode Layer 

21 Protective Coat 

22 1 st Protective Layer 

23 2nd Protective Layer 

26 Through Tube 

27 Sheet Bridging 

28 Fluting 

29 Transverse Groove 

30 Crevice 
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